The present study was aimed to investigate the allelopathic influence of two weed species Cyperus rotundus L. and Cleome viscosa L. against the growth of Black gram (Vigna mungo (L.) Hepper). Aqueous extracts (5%, 10%, 25%, 50%, 75% and 100% concentrations) of whole plants of C. rotundus and C. viscosa were employed to investigate their influence on the germination and seedling growth of the black gram. The aqueous whole plants extracts ( from 5% to 100% concentrations) of C. rotundus and C. viscosa exhibited an inhibitory effects on all the parameters employed in the germination percentage, root and shoot growth, fresh and dry weight, content of chlorophyll, starch, sugar and protein contents of Black gram over control. The extracts of both the weeds caused a minimum inhibition on germination and seedling growth of Black gram at 5% concentration and the intensity of inhibition increased when increased extract concentrations. The aqueous extracts of C. rotundus and C. viscosa showed an inhibitory effect on Black gram but their effect was more severe on black gram by the extract treatments of C. rotundus than that of C. viscosa.
INTRODUCTION
Allelopathy is an important mechanism of plant interference by the addition of plant-produced phytotoxins to the plant environment. Many of the phytotoxic substances suspected of causing germination and growth inhibition have been identified from plant tissues and soil. These substances are termed allelochemics or allelochemicals (Whittaker and Fenney, 1971) . Allelochemicals refer mostly to the secondary metabolites produced by plants and are the by products of primary metabolic processes (Levin, 1976) and they have no physiological function essential for the maintenance of life. Plants produce a large variety of secondary metabolites like phenols, tannins, terpenoids, alkaloids, polyacetylenes, fatty acids and steroids, which have an allelopathic effect on the growth and development of the same plant or neighbouring plants. Considerable knowledge has been obtained concerning the chemicals involved in allelopathy, but much more is needed to answer many critical questions about this phenomenon (Narwal, 1994) . One of the most worked out aspects of allelopathy in manipulated ecosystems is its role in agriculture. In this, the effects of weeds on crops, crops on weeds and crops on crops have been invariably emphasized. In addition, the possibility of using allelochemicals as growth regulators and natural pesticides promoted sustainable agriculture (Pellissier, 2000) . Some of the toxic effects of decomposition products on plants are inhibition of seed germination, stunted growth, inhibition of the primary root system and increase in secondary roots, inadequate nutrient absorption, chlorosis, slow maturation and delay or failure of reproduction (Patrick and Koch, 1958; Patrick et al., 1964) . Toxins from the decomposing crop residues could affect young crop plants sown between the mature plants e.g., in relay cropping or into the stubbles of the preceding crop in multiple sequential cropping (Trenbath, 1976) . Quayyam et al. (2000) reported that the Cyperus rotundus aqueous extracts and leachate of leaves and tubers significantly reduced the germination and seedling growth of rice.The study of Challa and Ravindra (1998) , revealed that leachate of Echinochloa colonum inhibited the germination and seedling growth of onion, radish and knol khol. Hence the present investigation an attempt has been made to determine the allelopathic effect of two weed species i.e. Cyperus rotundus L. and Cleome viscosa L. on the growth of black gram (Vigna mungo (L.) Hepper).
MATERIALS AND METHODS
The weed plants, Cyperus rotundus L. and Cleome viscosa L. were collected from the crop fields freshly for the experimental study, whenever needed. The entire plants (root and shoot parts) used for the preparation of extracts. The extracts of whole plant were employed to study their effect on the germination and seedling growth of black gram (Vigna mungo (L.) Hepper.). The black gram seeds cv.TMV-1 were procured from Tamil Nadu agricultural University, coimbatore, Aduthurai. Seeds with uniform size, colour and weight were selected and stored in metal tins. All the experiments were conducted in the Department of Botany, Annamalai University.
Preparation of aqueous extract
Fresh plants of two weed plants were washed thoroughly and cut in to small pieces. Each of the chopped 25g samples was ground in a pestle and mortar with distilled water. Aqueous extracts thus obtained were filtered through muslin cloth and the volume was made up-to 100ml with distilled water. From this stock solution 25, 20, 15, 10, 5 and 2% solutions were prepared by adding distilled water. The extracts were stored in a deep freezer until they were used. Distilled water used as a control.
Germination study
The seeds of black gram were steeped in water to determine their viability those that floated were discarded. The viable seeds were sterilized for two minutes in 0.2 % mercuric chloride (HgCl2) solution. The seeds were then thoroughly washed with tap water. The seeds were arranged in sterilized Petri dishes of 10cm diameter lined with filter paper. Each Petri dish was moistened uniformly by different concentrations of weed extracts and the distilled water was used as control. Each experiment was carried out with five replicates. The petrol dishes were covered kept at room temperature (30  2C) and were opened periodically for proper aeration. Germination percentage was recorded on 5 th day while, root and shoot length, fresh and dry weight and pigment contents (Chlorophyll-Arnon, (1949) were recorded on 8 th day after treatment.
RESULTS AND DISCUSSION
The seeds of Black gram started germinating on the third day and the maximum percentage of germination was observed on day 3 th after soaking both in the control and in treatments. Aqueous extracts of both Cyperus rotundus L. and Cleome viscosa L. species caused a significant inhibition on the germination of the two test crops over control. The intensity of inhibition differed depending upon the organ. The extract caused an inhibition of germination and the intensity of inhibition increased as the concentration of the extract increased. The degree of inhibition of germination also increased over control.
The study of Bendall (1975) showed that the root extract of Canada thistle inhibited the germination on Trifolium subterraneum seed by 87%. Similar inhibition of seed germination by weed extract was observed by different workers. The inhibitory effect of Ipomea carnea spp. Fistulosa, Cyperus rotundus, Cynodon dactylon, Echinochloa colonum, Portulaca oleracea and Lagasca mollis, on sorghum, wheat, kidney bean, rice, onion, radish and knol knoll (Jadhav et al., 1997; Challa and Ravindra, 1998) , clearly supports the present findings. But on the contrary the study of Pope et al. (1985) revealed that the root exudates of Cynodon dactylon promoted seed germination in soybean plant. Most of the studies with the whole plant extract exhibited an inhibitory effect on seed germination.Whole plant extract of Trianthema portulacastrum inhibited the seed germination on soybean (Umarani and Selvaraj, 1996) . This study supports the result of the present findings.
The results on the root and shoot growth of seedlings of Black gram are given in Table 3 . The inhibitory effect of weed extracts of C. rotundus and C. viscosa on root and shoot growth of black gram was similar to their inhibitory effect on seed germination as over control. The study of Patil (1994) revealed that the leaf extracts of Glyricidia maculata L. inhibited the seedling growth of rice, sorghum, green gram and blackgram. The leaf extract of Faxinus micrantha L. inhibited the growth of root and shoot length of Raphanus sativus, Eleusine coracana, Triticum aestivum and Brassica campestris (Joshi et al., 1996) . These studies are in conformity with the present findings. But on the contrary the study of Lovett and Sagar (1978) showed that the aqueous washings of leaves of Camellina sativa stimulated the growth of radicles of flax seedlings. Similarly the study of Tripathi et al. (1998) showed that the leaf extracts of Albizia procera, Tectona grandis and Acacia nilotica stimulated root and shoot length in soybean.
The fresh and dry weight of the test crop seedlings were reduced by the weed extract treatments. The degree of inhibition depends on the concentrations of the extracts. The study of Kazinczi et al. (1997) revealed that the root residues of Centaurea cyanus inhibited (50%) the fresh weight of rape as compared to control. The study of Umarani and Selvaraj (1996) reported that the stem and whole plant extract of Trianthema portulacastrum reduced the dry matter production on soybean. Beres and Kazinczi (1997) showed that the aqueous shoot extract of Rumex obtusefolius and Asclepias syriaca reduced the fresh and dry weight of corn. But on the other hand the root leachate of donor soybean with significantly increased the dry matter of receiver soybean (Ramamurthy and Shivashankar, 1995) .
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Fig.1. Allelopathic effect of aqueous extract of Cleome viscosa L. on seed germination percentage of Black gram
The allelopathic effect of two weed extracts exhibited a retarding effect on the contents of chlorophyll and carotenoid of black gram. The maximum chlorophyll content (Chl. a, Chl. b and total chlorophyll) was observed in control seedlings when compared to treated one. The chlorophyll content decreased as the concentration of extract increased and a maximum chlorophyll content reduction was observed at 100% treated seedlings of both the weed extracts The inhibitory effect on the chlorophyll contents was more prominent by Cyperus rotundus extract treatments than that of Cleome viscosa on black gram seedlings. Dube et al.(1979) reported that the aqueous extracts of root, stem and leaf of Parthenium hysterophorus decreased the chlorophyll production by cotyledons of radish, cabbage and cauliflower. Aqueous shoot and root extracts of Parthenium hysterophorus on mulberry (Singhal et al., 1996) . Echinacea angustifolia crushed extracts of root and shoot on the seedlings of Lactuca sativa, Panicum virgatum and Sarobolus heterolepis, aqueous leaf extracts of bamboo on groundnut (Eyini et al., 1981) . Leaf residue of Parthenium on Najas graminea (Pandey, 1997) aqueous leaf leachates of Euclyptus globulus in the leaves of Costus speciosus and finger millet (Konar and Kushari, 1995; Padhy et al., 2000) , the leaf and leaflitter extracts of Quercus glauca and Q. lauotrichophora on wheat, mustard and lantil (Bhatt and Chauhan, 2000) significantly reduced the chlorophyll content of the seedlings. These studies strongly support the present findings.
The following allelochemicals present in the plant organs of Cyperus rotundus,they are 1,8cineole, 4alpha, 5alpha-oxidoeudesm-11-en-3-alphaol, Alkaloids, Alpha-cyperone, Alpha-rotunol, Betacyperone, Beta-pinene, Beta-rotunol, Beta-selinene, Calcium, Camphene, Copaene, Cyperene, Cyperenone, Cyperol, Cyperolone Cyperotundone Dcopadiene, D-epoxyguaiene, D-fructose, D-glucose, Eo, Flavonoids, Gamma-cymene, Isocyperol, Isokobusone, Kobusone, Limonene, Linoleic-acid, Linolenic-acid, Magnesium, Manganese, Mustakone, Myristic-acid, Oleanolic-acid, Oleanolic-acid-3-oneohesperidoside, Oleic-acid, P-cymol, Patchoulenone, Pectin, Polyphenols, Rotundene, Rotundenol, Rotundone, Selinatriene, Sitosterol, Stearic-acid, Sugeonol, Sugetriol (Seo et al.,2007) . The pharmacological studies have shown that CV possesses various notable biological activities such as anthelmintic, antimicrobial, analgesic, antiinflammatory, immunomodulatory, antipyretic, psychopharmacological, antidiarrheal, and hepatoprotective activities. A wide variety of phytoprinciples have been isolated from C.viscosa (Mali, 2010) . The differential degree of inhibitory effect two weed extracts on germination and seedling growth of Black gram may be due to the presence of various inhibitory allelochemicals at different concentrations in weed organs of C.rotundus. and C. viscosa.
